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ABSTRACT

In June of 2004, we deployed an array of 11 high-frequency and broadband digital seismometers around the lower 10
km of the glacier channel, for a period one year in order to study the characteristics of small seismic events (icequakes)
due to ice calving at the terminus, fracturing and crevassing within the glacier and basal sliding. The type of passive-
source seismic field experiment proposed here is relatively rare in glacial science studies. Seismic sensors, power
systems and recording equipment were obtained through the IRIS consortium PASSCAL program. In June of 2005, we
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Seismic activity correlates well with ice velocity increases and terminus area change events.
(see graphs below)
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The main objective of the project is to gain a better understanding of the interactions among glacial calving mechanics,
ice fracture processes, and forcing mechanisms such as long-term climate change, seasonal and diurnal thermal BBH HHZ 01 BBB HHZ 01 BBB HHZ 01 BBB HHZ 01 BBB HHZ 01
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We anticipate that results from this proposed project will be highly pertinent to the glacier/climate interaction debate. In
addition to increasing our understanding of fundamental ice-processes, results from the proposed project have T T 10 10 10
implications for important societal issues such as global climate change. =
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8 ' ' ' ' ' ' L UM UM UM UM UM In June of 2005, we plan to conduct the following experiments before pulling the seismic network.
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13l ik i 1. Active source seismic survey, to determine a good seismic velocity model.
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i [P 2. Optical ice Velocity survey, to measure ice velocity near the terminus.
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i 3. Continued GPS observations on the ice, to measure ice velocity above the terminus.
6 ' - N'g
—~ g 11 B .
b 23 ]
© c /L
©
E | s
g 5| - 2 , - Summary
2t < v (A
\ 3 [ . L . . . . . . . .
3 £ ‘ The main objective of the proposed project is to gain a better understanding of the interactions between tidewater calving
4l i kg 09 b, ¥y mechanics and fracture mechanics, and the mechanisms that may force retreats such as climate change and buoyancy
i il ‘ " \ K, instabilities. Since Columbia Glacier is the last of the Alaskan tidewater glaciers to begin rapid retreat, and has a 30+ year
AR, . G s . . . .
0.8k ‘ L F ] observational record, it is imperative that this type of study be conducted before the rapid retreat ends and this natural observatory
. ' disappears.
3 - -
| | Acknowled
2 " " 1 " " 1 " " 1 " " 1 " " 1 " " 1 " " 06 [ | I T T T S T T | I T T ST S T T 1 | I T T ST S T T 1 | I T T ST S T T 1 | I T T ST S T T 1
170 180 190 200 210 220 230 240 160 180 200 220 240 260 280 We would like to thanks staff at PASSCAL Instrument Center for training and support, especially Tim Parker for hard

Julian Day 2004
To compute ice speed a Trimble 4000 GPS receiver, on the ice, roughly 7
km above the terminus, with a basestation located at camp. The
instrument recorded 8 30 minute recordings every day, at 1 sample every
30 seconds.

Julian Day 2004

Areal photogrammetric observations were used to compute the change in
ice area at the terminus. This can be used a a measure of calving rate.
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